Intermodality is an integral part of the sustainable mobility and its enhancement is of vital importance particularly, in high congested urban areas. The weak links in the overall Intermodal passenger transport chain are considered to be the Intermodal Terminals, as often inadequate planning leads to the reduction of the level of service of the means using the station, thus resulting in partial or total disdain for its users and the shift of the latter to other transport modes, mostly to private vehicles. Instead, an integrated design with emphasis on Intermodal Terminals which acts as the interface between the different modes not only increases the proportion of commuters who use urban public transport but also consolidates the overall public transport system of an urban area. Thus the main objective of this paper is to investigate how the provided level of service of passenger Intermodal facilities affects the commuters' behavior regarding the modal choice. Towards this objective a categorization of the various terminals is attempted, considering their specific characteristics in terms of the means that they serve as well as the commuters that use them, in order to establish general design rules for each category. In this categorization all urban and suburban Intermodal public transport Terminals as well as Intermodal Terminals between means of public transport and private cars (Park and Ride facilities) were considered. Finally, a case study was executed based on a kind of a Revealed Preference Survey for the Intermodal Terminals of the city of Athens, in order to examine the impact of their operation on the number of interchanges between the various transport modes. The results of this study provide some useful points how a better organization of passenger Intermodal facilities affects the commuters' behavior.
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Introduction
Until recently, transport policy and planning was based on conventional approaches. These aim to maximize speed and direct access by private vehicles and to minimize travel times, congestion and accidents. In recent years transport planning has been expanded, placing greater emphasis on nonmotorized transport modes in an attempt to minimize the environmental impact of motorized transport and to increase the mobility of commuters who are not drivers (Litman, 2009) . A sustainable transport system is the one that takes into account the needs of all commuters within an area, trying to provide the best possible travel conditions for all travelers without creating external side effects for the rest of society. Factors that are related to sustainable mobility are economic (productivity, operational activities, employment, taxation, trade etc.), social (equality, public health, quality of life, cultural and historical values, citizen participation, etc.) as well as environmental (emissions, climate change, biodiversity, natural environment protection, aesthetics, etc.). The concept of Intermodality, as part of sustainable mobility, refers to the door-to-door transfer of people or goods by using several means of transport, including walking or cycling (Jones et. al., 2000) . In general, the idea of Intermodality aims to optimize travel conditions reclaiming the advantages of each mode being used while minimizing the negative impact that each one of them causes.
The role and main objectives of Intermodal Terminals
The combination of different transport modes for a single trip can reduce the total generalized cost of a trip compared to the one produced by a single mode trip. On the other hand, the use of a single mode on each trip offers greater convenience and flexibility and responses better to the door-to-door service. Therefore, mode transfer is considered as the "weak" link in the chain of a combined transport system and consequently the role of intermodal stations is of paramount importance for the successful operation of an intermodal transport chain since inadequate planning and design, incorrect choice of location and inefficient way of operational management can be the main reasons for delays and malfunctions in traveling. The main objective of a passenger intermodal terminal is the integrated and efficient transfer of passengers between various routes and different modes of transport. In order to ensure the effectiveness of this essential function, a terminal should provide: reliable and adequate level of service of the means involved in the operation of the terminal satisfactory level of facilities serving the transfer provision of low cost travel (less than or equal to the cost of travel without transfers) adequate accessibility of the site for all users (especially the disabled) reduced travel time compared to that needed for the same trip without transfer direct access between two different platforms for almost all platforms of different modes of the terminal The transfer should be completed in conditions of comfort and safety. "Comfort" requires integrated, high level operation of the intermodal terminal services and of the different mode operators. "Safety" deals with protection of passengers against weather conditions, separation of passengers' moves and the maneuvering of transport modes and security measures for every individual (Litman, 2009 ). However it is quite difficult to fulfill the above two requirements due to various factors such as the limited available financial resources for construction and operation, the legal issues regarding the cooperation between different operators, the restrictions related to the available land for the development of the facilities needed, the capacity constraints of the road network in the surrounding area and the design issues considering the type of modes that will be served by the facility (Henry & Marsh, 2008) .
Categorization of Intermodal Terminals
Intermodal terminals can have different forms depending on the characteristics of the location area, the types of modes they serve and the characteristics of passengers using them. Based on these factors, a terminal can be categorized into one of the following five categories: 1) Intercity terminals, 2) Commuter Transit Centers, 3) Interchanges, 4) Park and Ride Terminals and 5) On street facilities (Arup and Associated Consultants, 2004) .
Specific design characteristics of intermodal Terminals according to their type
Planning from scratch or redesigning a terminal to converse it into intermodal hub should focus on effective and functional use of available space and on maintenance of the level of service for which is designed (Rivasplata, 2001) . For this reason the following elements should be defined:
number of modes and type of vehicles that will be served time period through which the terminal is expected to be operational maintaining the desirable level of service without the need for extensions or reconstructions the expected level of activity in terms of number of passengers served, frequencies and passenger waiting times the variations in demand for transport (seasonal, monthly and daily) Another factor that is important to be taken into consideration in the intermodal operation of a terminal is the connectivity of the various modes serving it during the same part of the day. The level of connectivity is expressed as the number of terminal's passengers who actually use multiple transportation modes in order to complete their trips. However it should be mentioned here that a specific terminal is mostly served by only one mode whiles the rest transport means provide their service outside the terminal (Goldberg, 2011) . Concerning the securing of connectivity among the various public transport modes the following criteria should be fulfilled (Goldberg, 2011): all modes involved, serve the same terminal building, or serve facilities that are within the same block, or serve facilities in an adjacent block, but within a distance where the traveler does not have to cross a major thoroughfare at an unprotected intersection, or cross some physical barrier, or are located in buildings that are more than one block apart but are connected by either an enclosed structure or a conveyance operated by either the facility or one of the carriers involved for the sole purpose of facilitating a connection between modes in the two buildings. In the following sections, some basic design requirements are given concerning the location of the terminal as well as elements defining its potential for intermodality. The following design requirements are provided in terms of general principles for each one of the five categories of terminals, mostly extracted from the consideration of the operation of the existing international facilities, as every terminal has its own peculiarities and needs.
Intercity Terminals
An Intercity terminal serves, mainly, passengers traveling relatively long distances between cities or countries. Their main characteristics are the long waiting times and the lack of significant traffic fluctuations throughout the day (there are more seasonal than daily variations in the demand for transport). Intercity terminals, based on the mode that provides the intercity connections, are categorized in four subcategories: train stations, bus stations, airports and port terminals.
Railway stations are traditionally located in the centre of the urban areas, a fact that has contributed to their development as intermodal terminals or sometimes as the central intermodal hub of a city's urban transport system. This mainly has been achieved due to use of the existing rail facilities and the adequate public space available. The design of the rail terminals focuses on the proper operation of the existing infrastructure and especially on internal operational planning (Kandee, n.d.) .
Intercity Bus Terminals are usually located outside the traffic burdened city centers in places mainly farther from residential areas, where there is availability of free space for proper planning and development of the platforms of buses and passengers' buildings. Therefore for their intermodal operation it is vital to create the necessary connections of the terminal with the central distinct of the city and the nearby region by the available transport modes (de Boer & van Rossum, 2009) .
Regarding airport terminals, the location of the necessary intermodal center depends on their layout design. More specific, when there is an intercity railway station near the airport terminal's building this station is usually chosen to be developed as an intermodal hub, facilitating thus the movements of airport passengers towards the nearby cities and rural areas. If this cannot happen, the location of the intermodal hub is chosen to be relatively close to the main passengers' building which can be easily approached by suburban railway or subway. Regarding the securing of interoperability with private transport, adequate parking spaces should be provided to accommodate the high demand for parking taking into account that a considerable number of airport passengers approach the air terminal by private car. Sometimes, parking spaces spread over large areas, a fact that creates the necessity for their connection to the facilities of the airport via a collective mode of transport (de Neufville & Odoni, 2003) .
Finally, port terminals, regardless of their type (urban or suburban) and due to the high cost of their construction and to the difficulty of finding available space next to the sea front of the cities for new infrastructures, are often part of a larger old port, serving mainly freight transport. As a result, there are general difficulties in converting a sea port into a passenger intermodal terminal, the most important one being the low passenger traffic demand and the choice of private car as the main mode to approach the terminal, a fact that results to the extension of the operational port areas (Brinckerhoff, 2002) .
Commuter Transit Centers
Commuter Transit Centers mainly serve travel to and from an urban center from the surrounding areas. Users are mostly regular travelers who need advanced accessibility and minimum travel time. Their main characteristics are the wide variation in hourly demand during the day and the necessity for quick and convenient transfer between modes. The process of issuing and validating tickets should be relatively short and convenient. Terminal design focuses on facilities related to the protection from weather conditions (shelters etc) and on amenities that improves pedestrian approaching routes (especially signed or raised crossings between platforms, adequate sidewalk widths). Regarding comfort, seating for waiting must be provided, while walking distances should be relatively short. The location of the Commuter Transit Centers should be around the central area of a city with easy access from the main road network (especially the urban arterials) and in areas with low traffic volumes. Typical terminals are usually placed in or around the area of a suburban railroad station or a city bus station or a small port serving urban sea transport, composed of Park & Ride facilities, bike parking facilities, bus or tram stops or terminals and direct connections to metro lines or even link to port terminals of urban or suburban routes (Arup and Associated Consultants, 2004).
Interchanges
Interchanges are intermodal facilities established at connection points of different transport modes of a collective urban transport network (or in many cases connection points between different routes of the same mode). These facilities serve predominantly everyday travelers of the network. Through them any origin or destination point served by public transport could be connected with the rest of the public transport network. Supply for private vehicle parking is often limited or absent. Regarding their location, it is essential to be either central districts or commercial centers of urban areas where most of the public transport routes pass through. They should also be easily accessible by foot and bicycle (for the latter there should be available parking space next to the stations or easy access of them in the vehicles if bike transfer is allowed by the various operators). The design requirements of Interchanges should meet the needs of frequent users with limited time to spend inside the station. Consequently, a systematic organization of the various time schedules of the different modes is of utmost importance. Moreover, the provision of well signed pedestrian routes inside the terminal can contribute to the reduction of transfer times. Regarding other facilities offered to travelers (e.g. elevators, escalators, etc), these should be designed securing the criteria of safety, protection and comfort (Arup and Associated Consultants, 2004).
Park and Ride (P&R)
Park and Ride stations are facilities that provide adequate parking mainly at urban transport terminals. They are mainly located in areas of relatively low density in the outskirts of urban regions and the main users are everyday commuters. The choice of the appropriate location for these terminals is a relatively complicated case, as it has to fulfill both criteria i.e. a low-densely built up area minimizing thus the environmental pressures to local residents and a sufficient level of service by the local road network. However, there are cases that the development of a Park and Ride terminal is determined by the reaction of commuters to the characteristics of the public transport system regardless of the planning and the provision of the necessary facilities in the specific areas † . However in general the design of all P&R facilities should meet the following aspects: i) provision of high connectivity of the infrastructure with the surrounding community, ii) easy and safe access to pedestrians and cyclists and iii) securing convenient circulation of public transport vehicles serving the terminal as well as the private vehicles using it (Spillar, 1997) .
On Street Facilities
On street facilities are various public transport stops that serve different routes of bus or tram networks or transfers between different modes. They can further strengthen the intermodal role of a transport system when they are equipped (provided that there is adequate space and all safety issues have been considered thoroughly) with bicycle parking facilities and infrastructure dedicated for interoperability between modes (multiple high piers, ramps, etc). Private vehicles are prohibited in this type of intermodal facilities, considering that they are located in central city areas and that approaching and stopping of private vehicles next to them can cause not only traffic congestion problems and obstruction for the public transport vehicles but also raise safety issues regarding the transfer and move of passengers around each facility (Darnell & associates, 2006) .
Athens Case Study
Athens, the capital and largest city of Greece with a total population of over 4 million people, suffers from traffic congestion problems due to the high travel demand. However, in recent years traffic conditions have been significantly improved due to the development of new public transport infrastructures. More specifically, Athens agglomeration is served by a network of three metro lines serving the urban area and major Intercity Terminals (Port, Airport, Railway Station), a tram service connecting the city center to the southern suburbs and a suburban rail service (which, when this study was conducted, was connecting Athens International airport to the city center and the nearby smaller cities). In addition, the bus network has been adapted during these years in order to support metro lines and suburban rail and to promote intermodality (Iordanopoulos, 2010) . † Two such examples are the parking area of IKEA store in Thessaloniki and "Koropi" station of the Athens metro and suburban network. In these cases, there is no initial planning for development of a P&R facility but their location in relation to the local road and public transport networks allows easy transfer between private vehicle and public transport.
The present case study uses data obtained by a study on urban public transport which was conducted by the Athens Urban Transport Organization in 2006, which was the most recent one. More specific, it elaborates the data of an extensive survey through questionnaires conducted at 32 key transit areas of the capital city and referred to 39.110 travelers boarding to the public transport systems serving the area of terminal. The objective of this study was to investigate the mode used by these public transport passengers in order to approach the area of terminal (including all modes i.e. private car, taxi, foot) and resulted only to quantitative results. It is pointed out that this survey refers to all transfers made among the various modes serving the surrounding area of the examined intermodal terminal and not only to the passengers of the terminal's main mode (e.g. only the train passengers for the railway station).
As it was mentioned previously, the connectivity of a passenger transportation system can be expressed as the number of passengers who actually use multiple public transport modes in order to complete their trips, which can be achieved through monitoring ticketing services. However, this is not always fruitful as many such systems cannot "capture" the existence of an intermodal trip, while the conduction of revealed preference surveys, at the main nodes of the transport system, has been proved to be very effective for such evaluations (Goldberg, 2009) . Thus, for the purpose of the present study it was attempted to make a kind of revealed preference survey by combining the quantitative results obtained by the elaboration of the above study with the results derived from the execution of site observations. The latter concerned the examination of the fulfillment of the physical design criteria for the different types of intermodal terminals in the transport network of Athens. The elaboration of the above resulted to some interesting conclusions concerning the evaluation of the city's major intermodal terminals' efficiency in terms of their operation as a vital part of the passenger transport chain and their accessibility by the various modes of transport as well as how these elements affected passengers' modal choice.
Intercity Terminals of the transport network of Athens
Athens is a transport hub both at national and international level. The city can be reached directly from all parts of Greece and by all means of transport. More specifically, in Athens there is International airport, railway station, port and two intercity bus terminals. In recent years, efforts have been placed upon converting these terminals into intermodal hubs for urban public transport. The following table (Table 1) contains the survey's results conducted at the two intercity Terminals i.e. the Intercity Railway station and the port of Piraeus. More specifically, it contains the percentage of passengers that are transferred from one transport mode to another, indicating by the mode they used in order to approach the area (In) and by the mode they were boarding on(out).
The Railway station is directly connected via a metro network to the city center, via suburban rail to the airport, the port of Piraeus and small cities nearby and via urban bus lines to various areas throughout Athens agglomeration. The station area is quite small, considering the passengers volumes that it serves, resulting thus to the provision of insufficient services (concerning the number of ticket decks, the information kiosks, the baggage storage, shops, etc). The results of the survey (Table 1) revealed that the highest degree of intermodality is between the most mass collective means (metro and suburban rail). More specifically, 67,50% of suburban rail boarding passengers reach the station through metro. Regarding the transfer between the intercity train and metro lines the results are also high (26,06% of metro boarding passengers reach the station by Intercity rail). Moreover, the terminal's pivotal position makes it easily accessible by foot (the percentages of passengers boarding to metro or urban buses approaching on foot are 57.57% and 44.62% respectively). The level of connectivity between urban buses and the rest modes is quite low, due to the lack of a bus terminal near the building and only the existence of many single bus stops along the road network around the station. This is depicted from the small percentage of metro boarding passengers coming from urban buses and vice versa (1,82% and 12,43% respectively). The Passenger Port Terminal of Piraeus is one of the largest passenger ports in the area of South East Mediterranean. The port facilities are extensive and the development of a single infrastructure to operate as an intermodal hub for urban passenger transport is quite challenging. More specifically, there is a small bus terminal (to serve the busiest dock) inside the port area, a metro line terminal located outside the port connecting the port with the city center and the northern suburbs and a bus stop in front of this terminal for all the lines serving the port and the whole city of Piraeus. In the metro Terminal building there is sufficient service concerning the waiting area for passengers, the ticket provision and the information provided to travelers. The connectivity to the suburban railway however is significantly low, considering that the rail terminal is more than a block away. The location of the terminal and its easy access by foot is reflected to the high rates of passengers approaching on foot (47,63% of metro boarding passengers and 15,58% of buses boarding passengers approach the terminal on foot). There is also a high connectivity between metro and urban buses (60,25% of urban buses boarding passengers coming from metro and 44.23% vice versa).
Commuter Transit Centers of the transport network of Athens
The Athens Metro network has some stations that meet all the requirements to be classified as Commuter Transit Centers. Examples of such metro stations are "D. Plakendias", "Sigrou -Fix" "Chalandri", and "Katehaki". In all four stations there is direct access to a bus terminal and to P&R facilities, while the "D. Plakendias" and the "Sigrou -Fix" stations are connected with suburban rail and tram respectively (Table2). Concerning the P&R facilities, there is a three level underground parking station at "Sigrou -Fix" with direct access to platforms and outdoor P&R areas at the other three stations. The high rates of transfer from metro to bus lines highlight the importance and effectiveness of the well established bus terminals. The location of the station "D. Plakendias" is quite successful for a Commuter Transit Center taking into account that there is direct access from the urban arterial network and a low housing density in the nearby area. Foot access varies from 4,4% to 24,9% depending on the boarding mode, while the high rates of car access (27,2% as drivers and 7,7% as car passengers) of the metro boarding passengers, despite the limited supply of parking space, indicate the effect of its location on the travelers' decision to use the car. On the contrary, the cases of "Chalandri" and "Katechaki" stations attract lower percentage of car users despite the development of P&R facilities, due to their vicinity to residential areas. This fact is even more intense in the case of "Sigrou -Fix" station, which is located near the city center and thus the use of the P&R is particularly limited (from 0,0% for tram boarding passengers to just 4,0% for metro boarding passengers), despite the large supply of parking slots and the high design standards of the site. 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%
Interchanges of the transport network of Athens
Representative terminals of the category of Interchanges are the four principal stations in the historic center of the city ("Sintagma", "Omonia", "Monastiraki" and "Atiki"), which provide access through transfers to all stations along the three metro lines of the metro network. These Interchanges constitute the largest metro stations in terms of passenger traffic and number of transfers for the entire city. In particular the first three stations which are centrally located are the busiest of Athens metro network providing all the necessary facilities. Modes of transport with high connectivity for each station are shown in Table 3 . From the results presented, it becomes apparent that the majority of transfers takes place among the metro lines, while the particularly high rates (80.3%) between metro and bus transfers observed at the "Atiki" Interchange are due to station's location. Moreover, the high rates of on foot access to all Interchanges indicate their central location and the efficient level of service provided to pedestrians. Finally, the complete absence of parking spaces at the terminals results to the low use of private cars (the highest level of access by car is the 1,7% of the metro line 2 boarding passengers at the "Atiki" station). 
Terminal Metro Stations of the transport network of Athens
An integral part of an urban public transport system is the terminating stations of the various modes' lines. The location of these terminals in the urban transport network provides the requirements to be developed as Commuter Transit Centers. In the case of Athens metro, there are four such stations: "Ag. Dimitrios", "Ag. Antonios", "Kifisia" and "Faliro" but none of these have been developed under the specific standards of a Commuter Transit Center (provision of P&R facilities and of an urban bus terminal). The considerable percentages of metro passengers approaching the stations by car (up to 16,6% of metro boarding passengers of "Ag. Dimitrios") and the high rates of transfers between a metro line and urban buses' lines (up to 80%) as shown in Table 4 , necessitate the development of P&R facilities as well as of modern urban bus terminals directly linked to the metro stations. 
Conclusions
Intermodal terminals constitute an important link in the overall intermodal passenger transport chain and their efficient design could lead not only to the increase of the share of commuters who use urban public transport but also to the consolidation of the overall public transport system of an urban area. Each terminal should meet specific design standards according to its type, since inadequate planning and design, incorrect choice of location and inefficient way of operational management can cause long delays and malfunctions in traveling. More attention should be placed on the design characteristics that promote the terminal's intermodality, i.e. its accessibility by various modes of transport and its connectivity with the city's transport system so that it constitutes an integral part of a unified multimodal system, affecting users' behavior. The Athens case study, where the above characteristics for the various categories of terminals were examined through a questionnaire survey and site observations, highlighted some interesting points: The majority of passengers' transfers takes place among the most collective means of transport (metro, suburban rail, tram and urban buses), with the number of tranfers between public transport modes decreasing in accordance with their interoperability (i.e. the low interchanges between the suburban railway and the metro in the case of the Passenger Port Terminal of Piraeus due their low connectivity). The above strengthens the argument that the effectiveness of a terminal in terms of intermodality is not only subject to the number of public transport modes serving it but also to the provided level of connectivity, which was found to be highly related with the spatial location of each mode's platforms and the synchronization of their services. Regarding the provision of P&R facilities, in order to increase the connectivity with private transport it was found that this is necessary mostly in the cases where the terminal is located in sparsely populated areas in proximity to urban major arteries and not in the city centre, where they remain underused. Finally, the location of a terminal in a central area with the appropriate adjacent environment results to an increased local access by foot.
